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Heavy metal contamination of soils originating from industrial activities (e.g., metal 
mining and smelting) is a major environmental problem in many parts of the world. In 
addition to the high heavy metal levels, plants and microorganisms have to face to very low 
content in nitrogen and to limited water supply due to porous substrates (Requena et al., 2001 
; Escarré et al., 2000). Isolation and selection of both metal-resistant and symbiotic nitrogen-
fixing plant-bacterium system will be a crucial aspect to overcome the main constraint of N 
input in mine tailings. We have identified in an ancient Zn-Pb mine in the South of France, a 
metalliferous Anthyllis vulneraria ecotype able to fix nitrogen in the presence of heavy 
metals. Our objective was therefore to isolate and to characterize rhizobium strains from 
nodules directly collected from root plant systems growing in metal-contaminated substrates.  
According to the 16S sequencing data, the bacterial isolates obtained belong to 
Mesorhizobium genus, with an unexpected diversity. Metal-resistant phenotypes of 
Mesorhizobium isolates were characterised by culture in media supplemented with Zn or Pb. 
Isolates exhibited variable tolerance degree to Zn and at least 4 different phenotypes were 
recorded. Pb resistance was 5-10 times lower and few phenotypes were observed. The 
presence of the resistance genes like czcD gene was confirmed by PCR and sequencing in 
some strains. 
The selection and the practical use of metalliferous efficient nitrogen-fixing Anthyllis 
vulneraria-Mesorhizobium associations will help to improve plant cover of heavy-metal-
enriched spoils heaps and therefore could be proposed as a new tool for bioremediation of 
area affected by heavy-metal contamination. 
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